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SUMMARY
Magnesium deficiency is more
common than is believed. This
article discusses florid
magnesium deficiency in two
patients and the results of
treatment. While neither case
was difficult to diagnose, the
severity of symptoms was
unusual. Magnesium deficiency
should always be included in
the differential diagnosis of
patients who present with
persistent or severe muscle
pain.

RESUME
L'hypomagnesemie est plus
courante qu'on ne le croit. Cet
article presente deux cas
d'hypomagnesemie floride et
les resultats du traitement.
Malgre l'absence de difficulte
a poser le diagnostic dans les
deux cas, la severite des
sympt6mes etait inhabituelle.
La carence en magnesium
devrait toujours faire partie
du diagnostic differentiel chez
les patients qui consultent
pour douleurs musculaires
persistantes ou severes.
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r n AGNES1UNI IS I HE FOURTH MIOST
abundant cation (after
sodium, potassium, and
calcium) in the body, with

about half in bones and the remain-
der in muscles and soft tissues. Its
functions are either structural (in the
bone) or biochemical, primarily in
neuromuscular transmission and
muscle contraction, as an enzyme
cofactor.

It is through these biochemical
functions that a deficiency of the ion
becomes manifest. Because the
effects are direct, replacing lost mag-
nesium results in dramatic recovery.
We report on two patients with mag-
nesium deficiency who presented
with muscle cramps. We expect this
to alert readers Lo magnesium defi-
ciency in general practice, specifical-
ly in patients who present with
muscle cramps.

Dr Bilbey is a general practitioner at the
Trinity Medical Clinic in Trinily Bay, Nfld.
Dr Prabhakaran is Chiefof the Division
ofBiochemical Pathology at The General
Hospital in St john-'s, Jfld, and is Associate
Professor ofPathology (Clinical Chemisthy) in
the Faculty ofAledicine at Memorial UTniversity
ofNewfoundland.

Case report 1
A 17-year-old military recruit present-
ed on sick parade with aching in his
muscles and thighs, and generalized
tenderness in all his skeletal muscles.
He walked gingerly on tiptoe, as his
calf muscles contracted spasmodically
when his feet became dorsiflexed. He
admitted to having exercised over and
above his normal army training and
later listed his excesses: repeated runs
of between 10 to 15 km, weight train-
ing, 16 sprints varying from 100 m to
400 m, followed by half an hour of
swimming.

Three days before reporting sick,
he experienced weakness of his legs,
which "began to wobble." The day
before becoming sick, his legs "felt
like jelly," and on the morning when
he reported sick, he could "hardly
move" his limbs due to muscle
spasm. On examination he was a
lean, muscular young soldier unable
to walk, because his gastrocnemius-
soleus muscles would go into acute
spasm and bulge visibly, causing him
to cry out with pain. Other muscle
groups were likewise affected when
tensed, and his tendon reflexes
responded to the proportions as
shown in Table 1.
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At rest, the muscles felt soft and doughy and
were exquisitely tender. Tendon reflexes were

brisk, with the muscles concerned going into
tetany. Physical examination of his other systems
was unremarkable: temperature, 36.5°C; pulse
rate, 58 beats per minute; and blood pressure,

110/80 mm Hg.
The only abnormality indicated by laboratory

investigations was a serum magnesium concentration
of0.54mmol/L (reference range 0.7 to 1.5mmol/L).
Investigations included immediate and daily electro-
cardiograms during the time that he received treat-
ment. Full blood count
and differential and serum Table 1. Intensity of tet;
electrolyte, fasting blood MUSCLEGROUP

sugar, and glycated hemo-
globin levels were done as Calf
a baseline, and serum Hamstrings
electrolyte measurements QuadrIceps

Quadriccps
were repeated daily.
Calcium and lactic acid Abdomiiial recti
levels were both normal. Pectoral and upper limbs

The soldier was

admitted to hospital, Muscles of mastication
placed on bed rest, and ++++ acute spasm, + -mic
given orphenadrine and
acetaminophen for muscle relaxation and analge-
sia. When results of the serum magnesium levels
became available, an immediate intravenous infu-
sion of 3 g of magnesium sulfate 50% weight-to-
volume ratio in 500mL N saline was given over

6 hours. On the following day, he received a fur-
ther intravenous infusion of 5 g of magnesium sul-
fate in a total of 1500mL N saline. Within
48 hours, he had fewer muscle pains, and the
tetany had resolved. Apart from a transient mild
generalized headache, he had no adverse symp-

toms. His serum magnesium levels during treat-
ment were as follows: initial, 0.54 mmol/L;
48 hours, 0.85mmol/L; 72 hours, 0.77mmol/L;
96 hours, 0.79 mmol/L; and 118 hours,
0.77 mmol/L.

After 4 days he was completely pain free, and
the tetany was gone. His only complaint was mild
tenderness in the left calf. He was then discharged,
and after 2 weeks, in which time he refrained from
excessive physical exercise, was symptom free. He

returned to military training but was warned not to
participate in extra-curricular runs and exercise.
Three months later he underwent a 19-km run

with full pack and equipment and experienced nor-

mal muscle aches and pain but no further tetany.

Case report 2
An 81-year-old woman was admitted to the cen-

tral health care facility from an outlying area of
Newfoundland because of severe abdominal
cramps, poorly controlled by analgesics. She had
had congestive heart failure for the last 2 years,

which had been relieved
Ly in muscle groups temporarily many times

TEANY during that period.
Her history was

usual for such a case: a

+++ childhood and life of
r+++ n~ard physical work,

many children, and no

++ notable diseases or

++ operations. In the pre-
ceding 4 years, her feet

+ and ankles had swelled,
5asm. and she experienced

progressive shortness of
breath. Her blood pressure had been recorded as

160/100 mm Hg, and she had been placed on

diuretics (initially hydrochlorothiazide, later
furosemide), which were later increased because
of "wet lungs." Potassium supplements (Micro-K)
and digoxin (0.125 mg daily) were also prescribed.
On admission, her main complaint was of

severe and more frequent abdominal pains and
some pain in her lower limbs. A variety of anal-
gesics, up to and including pethidine (Demerol)
had been used, together with muscle relaxants
and tranquilizers. On examination, the muscles
of her lower limbs felt like putty. Her abdominal
cramps came in bouts, which were severe and
persistent. No indications suggested that this was

a "surgical belly" or that the intestinal system was

involved. The pain was so intense that morphine
(5 to 15 mg intramuscularly) and muscle relaxants
were given (diazepam and a combination of
acetylsalicylic acid and methocarbamol), but with
only temporary effectiveness.
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Laboratory investigations were unremarkable
except for serum magnesium levels of 0.49 and
0.51 mmol/L. Oral supplements of magnesium
were initiated but caused fluid diarrhea. Slow
intravenous infusion of 5 g of magnesium sulfate
was started in a total of 2000mL N saline over
24 hours, which resulted in her being completely
pain free by the third day. She was discharged
"never feeling better for years" after another week.

Discussion
Magnesium is an important element for normal
biological function, especially for neuromuscular
activity. However, magnesium deficiency is rarely
considered in relation to clinical problems, main-
ly because of earlier difficulties in assessing mag-
nesium status (serum magnesium measurement is
now more readily available) and because this ele-
ment is given little attention in medical educa-
tion. ' Severe hypermagnesemia is uncommon
because of the kidneys' ability to excrete a mag-
nesium load, but magnesium homeostasis can be
easily disordered toward deficiency in malnutri-
tion, malabsorption, renal tubular damage,
diuretic therapy, and chronic alcoholism, some of
the main nonendocrine causes.
Our second case of magnesium deficiency was

almost certainly the result of diuretic therapy.
However, it is also probable that malnutrition
contributed to the condition, as it did in our first
case. Inadequate dietary intake was also a con-
tributing factor in both cases. Dietary sources of
magnesium are associated with the chlorophyll in
vegetables. About one third of magnesium intake
is absorbed, and the remainder is excreted.

In the first case, the young soldier stated that
he "did not eat any vegetables at all," as he did
not like them. His main diet consisted of chips,
shepherd's pie, lasagna, and lots of bread with
high amounts of butter and jam. His active
lifestyle, which in itself decreases serum magne-
sium through sweat,2'3 combined with his eating
habits, undoubtedly resulted in a negative magne-
sium balance and eventually a deficiency. (We
understand3 that this condition is recognized in
soldiers of the South African Armed Forces, such
that Slo-Mg is prescribed prophylactically.)

The diagnosis of hypomagnesemia in these
two patients has made us more aware of the
likelihood of magnesium deficiency in other
patients. In cases of muscle cramping, muscle
weakness, or neuromuscular dysfunction, we
obtain a magnesium blood level. In cases of mag-
nesium deficiency, 6 to 15 g of 50% magnesium
sulfate in 300 to 1000 FL N saline is administered
according to age and body weight of the patient.
Unfavourable reactions, either immediate or
delayed, have not been reported, and the only
secondary effect is a flushing and transient
hypotension if the fluid is given too quickly.

Considering that the quantity of circulating
Mg++ is only 0.3% of the total body content, it
appears to be a poor indicator of intracellular
inadequacy. Some of our patients have had mus-
cle symptoms, which have been treated empirical-
ly and beneficially in spite of a normal Mg++
blood level. In both these case reports, no electro-
cardiographic changes were apparent during
intravenous replacement ofmagnesium.

In general practice, oral supplements of mag-
nesium are available and have been beneficial for
treating muscle cramps and discomfort. One such
supplement is magnesium gluconate (Maglucate).
However, the pill is dry, large, and difficult to
swallow. The preferred medication is magnesium
glucoheptonate (Magnesium-Rougier), which is
more convenient and palatable.
The beneficial effect of magnesium sulfate in

acute myocardial infarction (AMI) has been
reported from various sources. Shechter et al4
found that treatment improved the survival rate
ofAMI patients. They randomized the treatment,
which, however, was not based on the circulating
Mg++ level, and reported nine deaths in
53 patients without magnesium and one death in
50 patients who were administered the element.
Rasmussen et al5 reported a morbidity of 7% in
AMI patients receiving magnesium compared
with 19% in the placebo group. Necropsy studies
have shown low levels of intracellular magnesium
in cardiac tissue. Roden and Iansmith6 have
investigated the role of potassium and magnesium
and indicated that the abnormalities of electrolyte
concentrations provoke arrhythmia.
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Robert Whang7 found that hypomagnesemia can be
expected in 7% to 11 % of hospitalized patients and that
magnesium depletion is implicated in aggravating potas
sium depletion. Meanwhile Bigg and Chia8 indicate that
Mg++ is essential for controlling potassium flux across the
heart muscle cell membrane. An association between
diabetes mellitus complications and hypomagnesemia
has been suggested, but the exact nature of the relation-
ship is yet to be explained.9

Magnesium deficiency is more common than many
realize and occasional patients are likely to present
with skeletal muscle cramps. We are learning more
about magnesium metabolism, particularly about how
it changes in disease states, such as AMI and type II
diabetes mellitus. Assessing magnesium status in many
clinical situations appears to be important. Until we
have more efficient alternatives, serum magnesium
levels should continue to be used for assessing magne-
sium status.
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ARE YOU UP FOR
THE CHALLENGE
OF RURAL
PRACTICE IN
BRITISH COLUMBIA?

With just a six., nine- or twelve-month
commitment, you can experience practice in rural
settings and receive an attractive compensation
package that includes a daily minimum, an

honorarium for travel time, plus a monthly standby
allowance. All of your assignments will be arranged
for you, with travel expenses paid for by the
Northern and Rural Locum Program.

To qualify as a locum, a physician must be:

* eligible for licensure to practise in BC;

* a resident of BC throughout the duration of
the contract;

* a member in good standing of the Canadian
Medical Protective Association; and

* certified in Advanced Cardiac Life Support
(ACLS) and Advanced Trauma Life Support
(ATLS) or willing to obtain certification.

To receive an application form or more information
about the program, please contact:

Dianne Hiley, Coordinator
Northern & Rural Locum Program
c/o Practitioner Services, Medical Services Plan
BC Ministry of Health and Ministry Responsible for Seniors
3-1, 1515 Blanshard Street, Victoria, B.C., V8W 3C8

Tel: (604) 952-3019 Fax: (604) 952-3101

The Northern and Rural Locum Program is
administered by the Northern and Isolation
Committee and was developed in cooperation
with the BCMA.

,BRrrISH1COLUMBR
Ministry of Health and
Ministry Responsible for Seniors
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